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DECLARATION PUROSANT TO RULE 132 
Richard B. Borgens, PhD., Declares and states: 

1, I have served as the Director of the Purdue University Center for Paralysis 
Research, 408 South University Street, West Lafayette, IN 47907 since 1987. The Center for 
Paralysis Research is dedicated to research and testing dedicated to treating spinal cord injuries. 
As such, the majority of my professional career has been devoted to the meaningful pursuit of 
treatment for individuals suffering from spinal cord injuries. 

2. I am also familiar with transdifferentiation as described in PCT Application 
WOOl/08691 to Baranowitz et al. (the "Baranowitz Reference"), and I am the first named 
inventor for U.S. Patent No. 4,919,140 to Borgens et al. (the "Borgens Patent"). It is my 
understanding that claims 1 and 13 of the above-mentioned application has been rejected over 
the Baranowitz Reference in light of the Borgens Patent on the basis that it would have been 
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obvious to one of ordinary skill in the art at the time the invention was made to combine the use 
of transdifft^entiating cells (creation of neurons from endothelial cells) with oscillating field 
stimulation as described in the Borgens Patent. I disagree with this analysis for the following 
reasons. 

3. Inserting additional neurons does not restore nerve fimction. The spinal cord, like 
the brain, is composed of two sub-compartments: Gray and white matter. Gray matter is made 
up of several cell types, chiefly neurons (cell body or soma, containing the nucleus). In contrast. 
White Matter is composed of axons and these other supporting cells-there are no neurons in 
white matter. See Fig. I attached. 

4. Most clinical spinal cord injuries are less than one vertebral segment in 
longitudinal extent^ ^-more recent MRI measurements suggest this distance to be on the order of 
- 30mm (3). Spinal cord tissue dies after insult from the inside out (Central Hemorrhagic 
Necrosis) causing most if not all gray matter to be destroyed, as well as a significant part of the 
white matter over this relatively short distance of-- 30 mm in longitudinal extent"'''* 

5. It is well known in the art that the loss of the white matter component of the 
spinal cord that produces catastrophic functional loss, not the loss of gray matter and the neurons 
contained within. See, e.g. citations 5, 6 (emphasizing that spinal cord injury is a "white matter 
injury*). In a recent text '^Restoring Function to the Injured Human Spinal Cord " (Springer - 
Verlag, 2003 ; citation 7), I am quoted as summarizing this fact: 

. . . spinal cord injury resulting in quadriplegia or paraplegia is a white matter 
injxny. It is the interruption of the long tract communication system between the 
body and brain that segments or compartmentalizes the injure body into two 
regions: functional and non - functional.** (Page 7, chapter 2.1) 
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In fact when all of the gray matter, and the neurons within it is destroyed for 1 vertebral 
segment, but with variable levels of intact functional white matter - the result is Central Cord 
Syndrome*'^. The main symptoms of this are: (1) muscle weakness (paresis) and not paralysis as 
after severe spinal cord injury; and (2) a weakening of reflex tone (hyporeflexia) and not 
hyperreflexia — indicative of paralyzing spinal cord injxuy. 

6. Therefore, even if transdiff«:CTitiation were used to replace the destroyed neurons 
(grey matter) in a spinal cord after a spinal cord injury, no meaningftjl regeneration of the white 
matter would be expected. To my knowledge, there is currently no evidence or reason to believe 
that use of OFS with such transdifferentiated cells would result in restoration of nerve function in 
an injured spinal cord. For this reason, transdifferentiation as discussed in the Baranowitz 
Reference is nonanalogous to the goal or function of any of the claims of the above-mentioned 
application, and does not result in growth of axons or daidrites on existing uninjured tissue. 

7. Further, I am ^miliar with the research papers forming the basis for U.S. Patent 
No. 6,551,612 to Benowitz et al. (the "Benowitz Patent"), and I am the first named inventor for 
U.S. Patent No. 4,919,140 to Borgens et al. (the "Borgens Patent"). It is my understanding that 
claims 1 and 13 of the above-mentioned application has been rejected over the Benowitz Patent 
and Borgens Patent on the basis that it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to combine the use of inosine with the use of oscillating field 
stimulation because the two prior applications would presumably show additive beneficial 
effects when combined. I disagree with this analysis because our understanding of the cited 
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literature and state of the art at the time of invention was as follows: 

8. Delay after Injury renders Oscillating Field Stimulation ("OFS") impotent. OFS 
has been shown to be unable to produce useful functional change in naturally injured paraplegic 
dogs when treatment is delayed for more than 3 weeks after the original injury. In addition, 
the behavioral outcome in both experimental and matched control animals in guinea pig testing 
indicated a failure to produce regeneration of neural function when treatment was delayed-even 
though over one hundred attempts were made to induce axonal regeneration or functional 
recovery in spinal injured guinea pigs with a delayed application. All of these attempts failed. 
Approximately 160 dogs were tested with delayed application of OFS, though none of them 
improved in a way that could be attributed to the OFS thers4>y (9, 1 0). 

9. Delay of over 100 hours post injury renders inosine application impotent. 
According to my understanding of the published literature and presentations from Benowitz et al. 
in 1999, and consistent with the Benowitz Patent, the efficacy of inosine in regenerating central 
n^ous system function was limited to applications made within the first 100 hours of injury.^^ 

10. Performing the treatment comprising a method covered by claim 1 resulted in 
unexpected and synergistic results — the treatment comprising a method covered by claim 1, 
when compared to subcutaneous inosine alone and a control group produced a statistically 
significant enhancement in the rate of functional recovery compared to inosine alone or the 
control. See results submitted as Figs.2 and 3 attached. OFS alone was not tested, as extensive 
prior testing showed OFS to be impotent under these circumstances. 

11. In a treatment comprising a method covered by claim 1, all but one of the 
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recovering animals showed a CTM recovery by one month after the experimental application. 
By comparison, the recovery of the CTM was significantly delayed in response to the inosine 
only. This difference was statistically significant (P = 0,04; Fisher*s Exact test, two-tailed) at a 
time post injury when the cited references indicate that neither treatment should be effective. 

12. The treatment comprising a method covered by claim 1 produced a regeneration 
of long tract white matter axons after initial di^ack of the cut fibers that is more robust than the 
treatment using inosine alone. 

13. In ascending, largely sensory axon projections, significantly greater numbers of 
subjects treated according to the treatment comprising a method covered by claim 1 
demonstrated axons regenerating across the plane of the transection into the adjacent segment of 
spinal cord than in the inosine alone subjects (6 of 9 vs. 2 of 12, respectively; P = 0.03; Table 1 
attached). In Descending Tracts (largely motor axons), similar evidence of a significantly robust 
regeneration in response to the treatment comprising a method covered by claim 1 compared to 
subjects treated with inosine alone after blinded scoring of the termination of regenerating axons. 

14. The subjects treated according to the treatment comprising a method covered by 
claim 1 was the only group showing evidence of a statistically greater termination of axons in all 
three zones close to the lesion: within 250 m of ttie plane of transection ( P = 0.004), at the plane 
of the transection ( P - 0.005), and crossing the lesion into the adjacent segment of spinal cord 
(P=0.04). Regenerating axons that had made up the distance after "dieback'* to end at the level of 
the original plane of transection were statistically greater in number after the combination 
treatment when compared to the inosine alone therapy (P = 0.02, Table 2). All comparisons 
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conxparisons wero made with a conservative two-tailed frfn«ig*^^i test that does not assume any 
standaid distribution (nonrparameitiio). 

Under penaliy of pesjuy, I doclaie Hast all statemcaxts made in flds Declsratfon of my own 
knowledge are true and ftat aU statemeote made cm infbnnattCA and bdief sie believed to be 
true. 

Date 
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A typical Cross Sectioa of the Human Spinal Cord is shown; the Gray Matter (gray 
stippling) in the center contains neurons, glial support cells, and other cells and processes 
,while the White Matter (outside this region) does not contain neurons. The White Matter is 
comprised of long tracts of nerve fibers ( axons ) that run largely parallel with the long axis 
of the cord, connecting body and brain. It is the interruption in this white matter that 
produces the catastrophic functional loss after SCI. 



Flg1 
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The drawing shows a hemisection (fix>m the midline to the right margin of the cord) 
produced with a fine cutting instrument, and to its right, the plane of the transection 
(in rose). At the lower left, the placement of a platinum pin used to mark the plane 
of the right lateral hemisection is shown. Note that the marker is placed into the 
transection at the midline, and remains there held in place by scar tissue formation. 
Occasionally the marker shifts obliquely to the right as drawn. In the latter case this 
shifts the position of the marker hole away from midline as shown in the 
photomicrograph at the lower right (the marker is removed after fixation and before 
sectioning - see Methods). The plane of histological sectioning (in gray) is also 
shown in the cord at the bottom left. This procedure exactly marks the plane of 
transection( hatched line ). 



Fig. 2 
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Fig. 3 
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Legend to Fig. 3 

Ascending and Descending Axonal Projections after Experimental Applications 

TTie drawing at the top diagrams the spinal cord - the head (rostral) to the right of the page, the 

tail (caudal) to the left. Note the position of the right lateral hemisection (sev^ng only the right 

side of the spinal cord) as a heavy black line from the midline to the right margin of the drawing. 

Note also that anterogradely filled fibers diagrammed in yellow and red (filled fi-om the caudal 

side and rostral side, respectively) project well past the plane of transection in undamaged white 

matter. 

Note that on the right side of the cord, diagrammed fibers can terminate far short of the plane of 
transection (<250^m; zone 1 in dark gray), or project to within 250nm or less (zone 2) firom the 
transection. Fibers were also observed terminating at the plane of transection, sometimes 
coursing along at its margin for short distances (zone 3), or they were observed to project into the 
adjacent segment of cord by usually passing around or through the transection plane (zone 4). 
The Table provides the numbers of spinal cords (N) that were injected with the intracellular label 
and those fliat were lost to histology for each of the three groups. The proportions of those cords 
in which marked fibers were traced to the four zones are given over the number of cords 
examined. Statistical comparison between the groups is provided at the bottom of the graph 
(Fisher's Exact test, two-tailed). This data is given for both rhodamine labeled ascending fibers 
(in red) and fluorescein isothiocyanate (FITC) labeled descending projections (in yellow). Note 
that the number of cords lost to histology was not significantly different between any of the 
groups. An asterisk marks those comparisons that were statistically significantly different. 
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